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Abstract The objective of the study was to investigate
how patients with sciatica due to disc herniation rate the
bothersomeness of paresthesia and weakness as compared
to leg pain, and how these symptoms are associated with
socio-demographic and clinical characteristics. A cross-
sectional study was conducted on 411 patients with clinical
signs of radiculopathy. Items from the Sciatica Bother-
someness Index (0 = none to 6 = extremely) were used to
establish values for paresthesia, weakness and leg pain.
Associations with socio-demographic and clinical variables
were analyzed by multiple linear regression. Mean scores
(SD) were 4.5 (1.5) for leg pain, 3.4 (1.8) for paresthesia
and 2.6 (2.0) for weakness. Women reported higher levels
of bothersomeness for all three symptoms with mean scores
approximately 10% higher than men. In the multivariate
models, more severe symptoms were associated with lower
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physical function and higher emotional distress. Muscular
paresis explained 19% of the variability in self-reported
weakness, sensory findings explained 10% of the vari-
ability in paresthesia, and straight leg raising test explained
9% of the variability in leg pain. In addition to leg pain,
paresthesia and weakness should be assessed when mea-
suring symptom severity in sciatica.
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Introduction

The 1-year incidence of sciatica, defined as radicular pain
below the knee, is estimated at 1-2% [43], with a point
prevalence of approximately 2-5% [15, 21]. Disc hernia-
tion is the most common cause of sciatica. Herniated discs
may cause mechanical compression and inflammation of
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the nearby nerve roots and dorsal root ganglia [20, 24, 33,
34, 36, 42], which may result in radicular pain, sensory
disturbances, muscular weakness and back pain. Some
patients also experience bladder, bowel and genital dys-
function. The condition can vary from short-lasting, single
episodes to a remitting or permanent course over months or
years. Socioeconomic costs are high, mainly due to work
absenteeism [14, 15, 43].

Traditionally, leg pain, and to some extent back pain,
have been utilized to rate symptom severity in sciatica. We
have not found any data describing how sciatica patients
rate the severity of sensory disturbances and muscular
weakness.

The introduction of the Sciatica Bothersomeness Index
(SBI) [26] provides an opportunity to investigate patient
perceptions of these symptoms using a standardized
methodology. The index includes self-reported ratings of
symptom intensity of (1) leg pain, (2) numbness or tingling
in the leg, foot or groin, (3) weakness in the leg/foot, and
(4) back or leg pain while sitting (See “Appendix”). A
composite score can be calculated by summing up the
ratings across the four symptom scales. The SBI has been
used in several studies [3, 27, 40], and three of the items
have been incorporated in the North American Spine
Society outcome instrument [8]. To date, results generated
from the SBI have only been published as composite
scores, resulting in a dearth of data for individual items
such as numbness/tingling (paresthesia) and weakness.

The Sciatica Frequency Index is a questionnaire in
which patients rate the frequency of the SBI items. We
have previously shown that patients largely fail to distin-
guish between sciatica bothersomeness and frequency [12].
The term “bothersomeness” has been increasingly utilized
to measure symptoms, not only in sciatica and low back
pain [10, 17], but also in a broad spectrum of conditions
such as prostatism [4], migraine [7], sinusitis [2] and
pneumonia [22]. Therefore, in the present study, the SBI
was chosen as the most appropriate instrument to assess
how patients perceive their sciatica symptoms.

The objectives of the study were (1) to investigate how
patients with sciatica due to disc herniation rate the both-
ersomeness of paresthesia and weakness as compared to leg
pain, and (2) to investigate how these symptoms are asso-
ciated with socio-demographic and clinical characteristics.

Patients and methods
Setting
This study was part of an observational longitudinal study

of patients with sciatica and disc herniation referred to back
clinics at four hospitals in southeastern Norway (Sykehuset
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@stfold, Sgrlandet Sykehus, Ullevaal Universitetssykehus,
and Sykehuset Innlandet). Data presented in this paper
were cross-sectional and obtained at baseline.

Patients were invited to participate by the clinic staff.
Study participation did not involve any specific type of
intervention; patients received treatment as usual at each
center. The protocol was approved by the Regional Com-
mittee for Medical Research Ethics and The Ombudsman
for Privacy in Research at the Norwegian Social Science
Data Services.

Patients

Included patients were 18 years of age or older, had radi-
ating pain or paresis below the knee and a lumbar disc
herniation verified by MRI or CT at the corresponding
level and side. Exclusion criteria were pregnancy, spinal
fracture, tumor, infection, previous surgery in the affected
disc or inability to communicate in written Norwegian. A
total of 466 patients were enrolled in the observational
study. To ensure that the reported symptoms were related
to the herniated disc, 55 patients without clinical signs of
radiculopathy were excluded from these analyses. Thus,
411 patients with at least one abnormal clinical test result
for straight leg raising test (SLR), sensibility, reflexes or
muscle strength were included in this study.

The patients’ mean age was 43.7 years, and 41.8% were
women. At the time of enrollment, 37 patients (9.0%) were
hospitalized, whereas the majority were outpatients. A total
of 46% of patients reported a first episode of sciatica, 29%
had experienced one or two prior episodes and 25%
reported three or more previous episodes. Median duration
of the current sciatica episode was 14 weeks for men and
17 weeks for women.

Procedure and measurements

The validated Norwegian version of the SBI [12] was used.
Each symptom item is rated on a scale from O to 6, with
anchors at O (not bothersome), 3 (somewhat bothersome)
and 6 (extremely bothersome). Patients were instructed to
rate the severity of symptoms that occurred during the past
week.

Level of education was recorded as the total number of
years completed at school. Duration of the current sciatica
episode was measured in weeks, and participants were
categorized as smokers (daily or occasionally) or non-
smokers. Work status was dichotomized as either “working
full time” or “not working full time.”

Emotional distress (symptoms of anxiety, depression
and somatization) was measured by the Hopkins Symptom
Checklist (HSCL-25) [9, 16]. Each item includes four
response categories ranging from “not at all =1 to
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“extremely = 4”. The total score was calculated as the
sum of the score divided by the number of the items
answered.

Additionally, the generic health status questionnaire SF-
36 [39] items for general health and physical functioning
were used. Each domain is scored from O (poor health) to
100 (optimal health).

A clinical examination was conducted by a physician or
physiotherapist and included: SLR (deemed abnormal if
<60°), sensibility (abnormal if reduced light touch),
reflexes (abnormal if depressed patellar or Achilles), and
muscular paresis (present if one of the following were
abnormal: single limb stance, tiptoe or heel walking, supine
knee or ankle flexion/extension or big toe extension).

Statistical analyses

Gender differences for socio-demographic characteristics,
sciatica history, clinical findings, emotional distress, items
of SF-36 and symptoms at baseline were tested with
Mann—Whitney U test, ¢ tests, and Xz tests. Bivariate
associations were analyzed between the SBI items, which
were categorized as low (score 0-1), medium (score 2—4)
or high (score 5-6), and the socio-demographic variables
(age, gender, work status, length of education/school,
smoking status, duration of current sciatica episode), level
of emotional distress (HSCL-25), general health, physical
functioning and clinical findings (SLR, sensibility, mus-
cular paresis and reflexes). Statistical significance was
determined by y* for trend (linear by linear association).
Multivariate analyses were carried out by multiple linear
regression to estimate the effects of these variables on each
of the reported symptoms. The assumptions underlying
linear regression analysis, i.e., collinearity, normality, and
linearity were adequately met. When assessing how large
percentage of the variability of a dependent variable was
explained by one independent variable, a linear regression
including only this independent variable was performed.
The level of statistical significance was set at 5%. All data
analyses were performed using SPSS version 14.0 (SPSS,
Inc., Chicago, IL).

Results

Mean bothersomeness scores (SD) for the total cohort were
4.5 (1.5) for leg pain, 3.4 (1.8) for paresthesia and 2.6 (2.0)
for weakness. Corresponding mean scores (SD) for the
subgroup of hospitalized patients were 5.4 (1.0), 4.0 (1.9)
and 3.5 (2.2), respectively. Patient characteristics accord-
ing to gender are presented in Table 1. Men generally
reported lower symptom scores than women. On average,
men’s leg pain scores were 10% lower (P < 0.01),

Table 1 Patient characteristics and sciatica symptom bothersome-
ness scores by gender

Men Women P
(n = 239) (n=172)
Age years, mean (SD) 43.8 (10.9) 43.6 (12.0) 0.85

Education years, mean (SD) 13.0 (2.9) 12.9 (3.0) 0.81
Work status, n (%)

Working full time 54 (22.6%) 25 (14.5%) 0.12
Partly sick leave 24 (10.0%) 20 (11.6%)

Sick leave, disability pension, 161 (67.4%) 127 (73.8%)

others
114 (42.2%)

Duration of current episode, n (%)

Current smoker, n (%) 86 (42.7%) 0.92

0-3 months 116 (48.5%) 63 (37.1%) 0.01
4-6 months 74 (31.0%) 58 (34.1%)
>6 months 49 (20.5%) 49 (28.8%)

Clinical findings, n (%)

Positive straight leg raising test 148 (62.4%)
159 (66.5%)
125 (53.0%)

129 (54.9%)

119 (69.6%) 0.13
114 (66.3%) 0.96
78 (45.9%) 0.16
84 (49.1%) 025

Sensory impairment
Muscular paresis

Reflexes depressed

Hopkins symptom checklist-25 1.49 (0.34)  1.69 (0.50) <0.01
(1-4)

SF-36 scale (0-100)*

General health 71.9 (18.6) 65.5 (22.2) <0.01

Physical functioning 50.2 (25.8) 454 (24.9) 0.06

Sciatica bothersomeness (0-6)

Leg pain 4.3 (1.6) 4.8 (1.3) <0.01

Paresthesia (numbness and 3.2 (1.7) 3.6 (1.8) <0.01
tingling)

Weakness 2.5(1.9) 2.8 (2.1) 0.23

Group values are given as means (SD) if not otherwise stated

* Higher values indicate better health

paresthesia scores were 11% lower (P < 0.01), and weak-
ness scores were 11% lower (P = 0.23) than women’s
scores.

Women reported significantly longer duration of the
current sciatica episode, higher emotional distress and
lower general health, compared to men. No significant
gender differences were found for the other socio-demo-
graphic and clinical variables.

Table 2 shows the bivariate associations between
symptoms (leg pain, paresthesia and weakness) and the
socio-demographic, psychological and clinical variables.
Results demonstrated that patients with higher levels of
emotional distress, lower levels of physical functioning and
general health reported significantly more paresthesia,
weakness and leg pain. Work status was also significantly
related to all three symptoms.

In the multivariate analyses (Table 3), the relatively
strong bivariate associations between symptoms and
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Table 2 Association between self-reported bothersomeness and socio-demographic/clinical characteristics

Paresthesia

Weakness Leg pain

Low Medium High P*

Low Medium High P* Low Medium High P*

All patients (n = 411) 189 489 322 351 432 21.6 54 333 61.4
Socio-demographic characteristics

Age > median (41.8 years) 152 505 343 0.09 322 424 254 0.07 53 345 60.2 0.70
Female sex 16.4 433 40.4 0.01 339 398 26.3 0.17 29 297 67.4 0.01
Smokers 147 488 36.5 0.04 357 433 21.1 082 29 322 64.9 0.07
Education >12 years 203 513 28.4 0.13 359 444 19.7 0.67 81 343 57.6 0.03
Working full time 31.6 519 165 <0.01 506 36.7 127 <0.01 12.7 392 48.1 <0.01
Duration of current episode >12 weeks 18.8 49.0 322 098 392 427 18.1 <0.01 54 322 62.5 0.63
Emotional distress

HSCL-25 >1.75 9.4 49.1 415 <0.01 27.6 429 29.5 001 38 189 774 <0.01
SF-36

General health < median (72) 11.3 546 34.0 0.01 289 433 27.8 <0.01 3.1 323 64.6 0.07
Physical functioning < median (50) 10.7 482 41.1 <0.01 244 437 320 <0.01 20 192 78.8 <0.01
Clinical findings

Abnormal straight leg raising test 15.8 489 353 0.01 327 459 214 038 3.0 259 71.1  <0.01
Abnormal sensibility 11.9 49.6 385 <0.01 312 454 23.4 003 63 314 62.4 0.96
Abnormal strength 11.4 49.0 39.6 <0.01 202 448 350 <0.01 59 340 60.1 0.50
Abnormal reflexes 19.0 469 34.1 0.65 29.7 462 24.1 003 7.1 31.6 61.3 0.55

Results are presented as percent distribution of low (score 0—1), medium (score 2—4) and high (score 5-6) symptom scores for the total cohort and

according to socio-demographic/clinical variables

* Determined by y* for trend (linear by linear association) among low, medium and high for paresthesia, weakness and leg pain, respectively

gender and between symptoms and general health lost
significance when emotional distress was entered into the
three models. The associations between leg pain and work
status and between weakness and work status lost signifi-
cance when physical functioning was entered. Among the
clinical tests, SLR remained significantly associated with
leg pain and paresthesia, but not with weakness. Both
sensibility and muscular paresis remained significantly
associated with paresthesia and weakness, while reflex
status was not significantly associated with any of the
symptoms.

Muscular paresis explained 19% of the variability in
self-reported weakness, sensory findings explained 10% of
the variability in paresthesia, and SLR explained 9% of the
variability in leg pain.

The correlation coefficients (Spearmans’ rho) were: 0.53
for weakness and paresthesia, 0.39 for paresthesia and leg
pain and 0.26 for weakness and leg pain.

Discussion
To our knowledge, this study represents the first investi-

gation of self-reported severity of paresthesia and weakness
among patients with sciatica. Overall, leg pain was rated as
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the most bothersome symptom. Compared to leg pain,
paresthesia was rated approximately 25% less bothersome,
and weakness was rated about 40% less bothersome than
leg pain. Women reported higher levels of bothersomeness
for all three symptoms (i.e., leg pain, paresthesia and
weakness), with mean scores approximately 10% higher
than men. Regarding leg pain, our findings are in line with
Peul et al. [28], and Hakkinen et al. [13]. Women’s higher
symptom ratings can probably not be explained by patho-
anatomical differences. An MRI study by Pfirrmann et al.
[29] found nerve root compromise equally distributed
between the sexes, and Jensen et al. [18] reported more
nerve root compromise among men than in women. Our
findings are in line with previous research showing that
women show higher sensitivity to experimental pain [11,
31] and report higher pain intensity than men in various
clinical conditions [32, 37]. Our results also indicate that
women perceive paresthesia and weakness as more both-
ersome than men.

In the multivariate analyses, emotional distress was
significantly associated with the bothersomeness of leg
pain and paresthesia, but not formally significantly asso-
ciated with weakness (P = 0.06). These results support
previous evidence of illness and pain being associated with
anxiety and depression [5, 6, 25, 38, 41]. Interestingly, the
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Table 3 Estimated coefficients (f5) with standard error (SE) from multiple linear regression models of sciatica symptoms by demographic and

clinical characteristics

Leg pain Paresthesia Weakness

p SE p SE p SE
Age (+1 year) —0.01 0.01 0.01 0.01 0.00 0.01
Sex (females vs. males) 0.24 0.15 0.25 0.18 0.22 0.19
Duration of current episode (+1 week) 0.00 0.00 0.00 0.00 0.00 0.00
Education (+1 year) —0.04 0.03 —0.01 0.03 —0.01 0.03
Working status (full time vs. not full time) —0.28 0.18 —0.52* 0.22 —0.39 0.24
Smoking status (smoking vs. not smoking) 0.22 0.14 0.19 0.18 0.03 0.19
SF-36 General health (+1 unit) 0.00 0.00 0.00 0.01 0.00 0.01
SF-36 Physical functioning (41 unit) —0.02%* 0.00 —0.01* 0.00 —0.02%* 0.00
HSCL-25 mean score (41 unit) 0.45* 0.19 0.53* 0.24 0.49 0.25
SLR (abnormal vs. normal) 0.63** 0.15 0.42%* 0.19 0.07 0.20
Sensibility (abnormal vs. normal) —0.02 0.14 1.08** 0.18 0.29 0.19
Muscular strength (abnormal vs. normal) —0.22 0.14 0.59%** 0.18 1.73%* 0.19
Reflexes (abnormal vs. normal) —0.22 0.14 0.02 0.17 0.17 0.18

Statistically significant ff-coefficients are in bold
*P < 0.05; **P < 0.01

multivariate analyses indicated that the independent asso-
ciations with emotional distress were almost equally strong
for weakness and paresthesia as for leg pain.

Patients’ perceptions of their general health, assessed by
the SF-36 general health item, were only modestly reduced
compared to normative data from the general Norwegian
population [23]. Female sciatica patients reported scores of
about 15% lower and the male patients of 8% lower than
the population reference. This finding supports Patrick’s
suggestion [26] that patients may not consider a specific,
circumscribed problem such as sciatica when making
general health ratings. Furthermore, in the multivariate
analyses, SF-36 general health was not significantly asso-
ciated with any of the three symptoms.

It has previously been reported that sciatica patients who
smoke have a higher risk of hospitalization [19] and
undergo more operations for lumbar disc herniation than
non-smokers [1]. The rate of daily smoking was 43% in the
present study cohort compared with 25% in the adult
Norwegian population at large in 2005 [30]. We did not
find any independent role for smoking status on the both-
ersomeness of any of the symptoms in the multivariate
models.

Our results indicate some uncertainty or ambiguity in
patients’ interpretations of the meaning of numbness/ting-
ling and weakness. Weakness and paresthesia correlated
more strongly with each other than with leg pain. One pos-
sible explanation is that patients found it difficult to distin-
guish numbness/tingling from weakness. It is also possible
that nerve fibers, which conduct weakness and numbness/
tingling may be equally susceptible to disc-related injury.

Both motor function and tactile/deep sensation are con-
ducted by large myelinated fibers, which are known to be
more vulnerable to compressive injury than smaller (“pain/
thermal”) nerve fibers [35].

The strengths of this study are the large sample size, the
strict inclusion criteria and the use of a validated ques-
tionnaire. Some limitations, however, should be taken into
consideration when interpreting the results. First, our
cohort was a sample of patients referred to the participating
clinics and did not include all sciatica patients in need of
secondary care in the target population. However, our
patients closely resembled the Maine [3] and SPORT [40]
studies with regard to demographic and clinical charac-
teristics, but had somewhat less severe symptoms than in
the randomized study by Peul et al. [27]. Second, because
clinical tests were rated as normal or abnormal only, we
were unable to fully assess whether patients with higher
self-reported ratings of bothersomeness actually had more
serious clinical findings. The sensory testing was per-
formed by light touch, which may not provide the optimal
clinical correlate of the sensation of numbness and tingling.
To further explore the relations between subjective symp-
tom ratings and raw clinical scores, a more detailed neu-
rological examination, e.g., electrophysiological testing,
should be performed. Third, this study used a cross-sec-
tional design, which limits the ability to make causal
inferences.

In conclusion, leg pain was rated as the most bother-
some symptom, followed by paresthesia and weakness.
Men reported lower symptom scores than women. Higher
symptom scores were associated with higher emotional
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distress and lower physical function. In addition to leg
pain, paresthesia and weakness should be assessed when
measuring symptom severity in sciatica.
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Appendix: The Sciatica Bothersomeness Index

On a 0-6 point scale, please rate the following symptoms
according to how bothersome they were in the past week.

Not Somewhat Extremely
bothersome bothersome bothersome
0 1 2 3 4 5 6

Leg pain (sciatica) o o o o o o o
Numbness or tingling in leg, foot,

. a o o o o o
or groin
Weakness in leg or foot 5 5 5 5 5 5 5
(e.g., difficulty lifting foot)
Back or leg pain while sitting o o o o o o o
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